PROCEEDINGS OF SPIE

Head- and Helmet-Mounted
Displays XV:
Design and Applications

Peter L. Marasco
Paul R. Havig
Editors

8 April 2010
Orlando, Florida, United States

Sponsored and Published by
SPIE

Volume 7688

Proceedings of SPIE, 0277-786X, v. 7688

SPIE is an international society advancing an interdisciplinary approach fo the science and application of light.



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publisher is not responsible for the validity of the information or for any
outcomes resulting from reliance thereon.

Please use the following format to cite material from this book:

Author(s), '"Title of Paper," in Head- and Helmet-Mounted Displays XV: Design and Applications,
edited by Peter L. Marasco, Paul R. Havig, Proceedings of SPIE Vol. 7688 (SPIE, Bellingham, WA, 2010)
Article CID Number.

ISSN 0277-786X
ISBN 9780819481528

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2010, Society of Photo-Optical Instrumentation Engineers

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is
0277-786X/10/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &
Digital Liorary

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and meet
publication criteria. A unique, consistent, permanent citation identifier (CID) number is assigned fo
each article at the time of the first publication. Utilization of CIDs allows arficles to be fully citable as
soon they are published online, and connects the same identifier to all online, print, and electronic
versions of the publicatfion. SPIE uses a six-digit CID article numbering system in which:
= The first four digits correspond to the SPIE volume number.
= The last two digifs indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05,06, 07,08, 09, 0A, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID number appears on each page of the manuscript. The complete citatfion is used on the first
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the
last two digitfs of the six-digit CID number.



Contents

v Conference Committee
SESSION 1 SYSTEMS AND INTEGRATION
7688 02 Human system integration considerations for tactical head-mounted displays [7688-01]
G. M. Burnett, J. L. Hoover, M. S. Racine, Air Force Research Lab. (United States); M. R. Sedillo,
Ball Aerospace Corp. (United States)
7688 03 Applications of the Scorpion color helmet-mounted cueing system [7688-02]
R. Atac, Gentex Corp. (United States)
7688 04 VSl digital day/night development [7688-03]
B. Foote, L. Taddeo, Vision Systems International, LLC (United States)
7688 05 Wide field-of-view digital night vision head-mounted display [7688-04]
M. P. Browne, SA Photonics (United States); B. D. Foote, Vision Systems International, LLC
(United States)
7688 06 IR diver vision for turbidity mitigation [7688-05]
J. A. Milam, 3-D Imaging. Inc. (United States)
SESSION 2 COMPONENT TECHNOLOGIES
7688 09 Solid-state monolithic electrochromic switchable visors and spectacles [7688-08]
H. Demiryont, K. Shannon lll, Eclipse Energy Systems, Inc. (United States)
7688 0A Active matrix organic light emitting diode (AMOLED) performance and life test results
[7688-09]
D. A. Fellowes, M. V. Wood, A. R. Hastings, Jr., R. S. Draper, A. K. Lum, Army Night Vision &
Electronic Sensors Directorate (United States); A. P. Ghosh, O. Prache, |. Wacyk, eMagin
Corp. (United States)
7688 0B In-flight evaluation of an Optical Head Motion Tracker Il [74688-10]
K. Tawada, K. Omura, Shimadzu Corp. (Japan)
SESSION 3 HUMAN FACTORS CONSIDERATIONS
7688 0C Perceptual and cognitive effects on the use of helmet-mounted displays due to external

operational factors [7688-11]
T. H. Harding, C. E. Rash, Army Aeromedical Research Lab. (United States); G. T. Lang, Army
Medical Dept. (United States)



7688 0D Cognitive considerations for helmet-mounted display design [7688-12]
G. Francis, Purdue Univ. (United States); C. E. Rash, Army Aeromedical Research Lab. (United
States)

7688 OE Performance and comfort of monocular head-mounted displays in flight simulators
[7688-13]
M. P. Browne, SA Photonics (United States); M. Winterbottom, R. E. Patterson, USAF Warfighter
Readiness Research Lab. (United States)

7688 OF Measurement and reduction of system latency in see-through helmet mounted display
(HMD) systems [7688-14]
D. A. Vincenz, Naval Air Warfare Cir. (United States); J. E. Deaton, Florida Institute of
Technology (United States); E. L. Blickenderfer, Embry-Riddle Aeronautical Univ. (United
States); R. Pray, B. Williams, RPA Electronics Solutions, Inc. (United States); T. J. Buker, Florida
Institute of Technology (United States)

7688 0G Aviator's night vision system (ANVIS) in Operation Enduring Freedom (OEF): user
acceptability survey [7688-15]
K. L. Hiatt, Army Research Institute of Environmental Medicine (United States); C. J. Trollman,
7/101st General Support Aviation Battalion (United States); C. E. Rash, Army Aeromedical
Research Lab. (United States)

SESSION 4 ENABLING TECHNOLOGY

7688 OH Single and multiple event temporal response characteristics of ungated 12 tube systems
[7688-16]
J. P. Estrera, M. T. Bell, M. Johnson, L-3 Electro-Optical Systems (United States)

7688 0l Graphical user interface concepts for tactical augmented reality [7688-17]

C. Argenta, A. Murphy, Applied Research Associates, Inc. (United States); J. Hinton, BAE
Systems (United Kingdom); J. Cook, T. Sherrill, S. Snarski, Applied Research Associates, Inc.
(United States)

7688 0J HUD analysis using MAPLE [7688-18]

J. A. Betancur, Univ. EAFIT (Colombia)

Author Index



Conference Committee

Symposium Chair

Michael T. Eismann, Air Force Research Laboratory (United States)

Symposium Cochair
William Jeffrey, HRL Laboratories, LLC (United States)

Conference Chairs

Peter L. Marasco, Air Force Research Laboratory (United States)
Paul R. Havig, Air Force Research Laboratory (United States)

Program Committee

Randall E. Bailey, NASA Langley Research Center (United States)
Sion A. Jennings, National Research Council Canada (Canada)

Session Chairs
1 Systems and Integration
Paul R. Havig, Air Force Research Laboratory (United States)

2 Component Technologies
Peter L. Marasco, Air Force Research Laboratory (United States)

3 Human Factors Considerations
Randall E. Bailey, NASA Langley Research Center (United States)

4 Enabling Technology
Peter L. Marasco, Air Force Research Laboratory (United States)






